The origin of polynucleotide phosphorylase domains.
In this report, we document the presence of polynucleotide phosphorylase (PNPase) in the animal eukaryotes. These proteins contain several domains, including 2 RNase PH domains (PNPase 1 and PNPase 2) which are closely related functionally and in sequence similarity to ribonuclease PH (RPH) protein. Phylogenetic analysis of the gene genealogy of these three domains suggests that PNPase was formed via a duplication event that also produced the RNase PH protein. Given the current distribution of these domains in the tree of life, these duplication events most likely occurred in the common ancestor of the three organismal superkingdoms, Archaea, Eukarya, and Bacteria. In particular, PNPase 2 and RPH are more closely related to each other than either one is to PNPase 1, suggesting a deeper differentiation of PNPase 1 in the common organismal ancestor. In addition, while PNPase 1 and PNPase 2 appear to have the same evolutionary signal as determined by the incongruence length difference (ILD) test, RPH appears to have an incongruent signal with both of the PNPase domains. This result suggests that RPH experienced different evolutionary divergence patterns than the PNPase domains, consistent with the linked nature of the two PNPase domains.